Background: Stroke is a major cause of death in SouthEast Asia, but few empirical data exist on its risks in Asian populations. Methods: 235 cases and 682 agematched controls of women of reproductive age (20-44 years) were recruited in 14 hospitals in Jakarta, Indonesia, between 1989 and 1993. Medical history was collected by a structured interview. In subsamples, glucosuria, serum cholesterol level and body mass index (BMI) were assessed. Results: In these young and lean Muslim women, with few users of tobacco, alcohol or oral contraceptives, risk factors related to increased weight were strongly related to stroke occurrence. A history of hypertension or diabetes or increased serum cholesterol level showed odds ratios (ORs) of 13.9, 7.4 and 3.7, respectively. A BMI 1 27 (unadjusted for its potential consequences) caused an OR of 2.9. High social class and higher level of education (both OR 0.7) were associated with a lower risk of stroke, but levels of risk factors were higher in higher socio-economic classes. Conclusion: The expected transition in lifestyle, characterised by a higher intake of calories and less physical activity, will increase stroke risks in Indonesian women. Increasing wealth should go together with raising levels of health education on nutrition and physical activity.
One of the merits of the Global Burden of Disease project was to draw attention to chronic diseases and more particularly to cardiovascular disease [1] . Age-adjusted stroke mortality is thought to be 60% higher in South-East Asia than in European populations [2] . Ageing, caused by the ongoing decrease of mortality in the large historical birth cohorts, will inevitably increase cardiovascular disease [3, 4] .
However, while stroke is a major public health problem, quantitative information on risk factors for stroke in Asian populations in transition are scarce [5] . Lowering infectious disease mortality often goes together with a nutritional transition from low-to high-calory diets and a decrease in physical activity [6] . South-Eastern Asian populations are more vulnerable to the development of obesity and insulin resistance than Caucasian populations [3, 7] . The transition to a more affluent lifestyle will therefore impose a higher cardiovascular disease burden on Asian populations. The study we present here formed the Indonesian part of a WHO multicentre case-control study of cardiovascular disease and oral contraceptive use [8] [9] [10] . Because of the very low prevalence of hormone users (1%), the data have never been published. This has been a sad omission as data on stroke risks in Asian populations living in Asia are scarce. Information is restricted to adult women of reproductive age, but that information allows valuable insights into the epidemiology of stroke in the large urbanised population of modern Indonesia.
Methods
Two hundred and thirty-five cases and 682 controls were recruited after receiving informed consent in 14 hospitals in Jakarta, Indonesia, between January 1, 1989 and June 1, 1993. Cases were women aged 20-44 years admitted with first-time stroke. The diagnosis of stroke, based on rapidly developing clinical signs of cerebral dysfunction lasting more than 24 h, was made by a neurologist and confirmed by the WHO coordinating centre [8] [9] [10] . As few imaging data were available, no subtype-specific analysis was performed (table 1).
Control subjects were randomly selected women without cardiovascular disease admitted to a randomly selected ward in the same period as the cases. All controls were matched within the same 5-year age band (e.g. 20-24 and 25-29 years) as the cases. For each case, 3 age-matched controls were selected. Cases and controls were interviewed using a standardised questionnaire, if possible. If not (38% of cases), a close relative was interviewed; the information from these proxy interviews has been shown to be reliable [11] .
Cigarette smoking, oral contraceptive use, alcohol use, a history of diabetes, a history of hypertension and the use of antihypertensives were recorded during the interview. In subsamples, urine was tested for the presence of glucose (191 cases and 544 controls), total cholesterol was determined in fasting venous blood (173 cases and 226 controls) and height and weight determined (73 cases and 263 controls). An elevated cholesterol level was defined as a value 66.5 mm/l (1 250 mg/dl). Overweight was defined as a body mass index (BMI) 1 23 and obesity as a BMI 1 27.
Socio-economic status was defined by a score based on information of income, type of housing and common luxury household items, according to the methods used by the Indonesian bureau of statistics [12] . Subjects were classified in three groups: low class, middle class and high class. Level of education was defined by two classes: illiterate or elementary schooling vs. secondary education or higher.
In the matched study, odds ratios (ORs) and 95% confidence intervals (CIs) were calculated by conditional logistic regression (STATA 7.0). Multivariate regression was assessed for confounding. In the subsample containing cholesterol measurements and BMI, ORs and confidence limits were calculated by unconditional logistic regression.
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Results
Forty per cent (95/235) of cases declared to have had hypertension and 15% used antihypertensives. Among controls, this was 5% (33/682) and 2% (14/682), respectively, showing ORs for a history of hypertension of 13.9 (95% CI 8.3-23.0) and of antihypertensive use of 8.8 (95% CI 4.5-17.4). A history of diabetes was declared by 5% (11/235) of cases and 12% (22/191) had traces of glucosuria. Among controls, this was 1% (6/682) and 3% (17/ 544), respectively, yielding ORs for a history of diabetes of 7.4 (95% CI 2.3-23.6) and of glucosuria of 3.6 (95% CI 1.8-7.3). Only 6% of women smoked, with no notable differences between cases and controls. Four per cent (9/235) of cases and 2% (12/682) of controls declared the use of alcohol. The OR was 2.4 (95% CI 0.97-6.0); the excess risk of alcohol use was limited exclusively to the more privileged social class (table 3) .
Women of a higher social class (OR 0.65, 95% CI 0.41-1.03) and level of education (OR 0.72, 95 CI 0.52-0.99) showed lower risks. Higher socio-economic class showed consistently higher prevalences of all risk factors (table 3) . Multivariate modelling showed no confounding.
In the subsamples, an increased serum cholesterol level was an important risk factor: 20% (34/173) of cases and 6% (14/226) of controls showed a cholesterol level 66.5 mmol/l (table 2), yielding an OR of 3.7 (95% CI 1.9-7.2). The BMI was related to stroke risk, even among these lean and young Javanese women. Risk increased by 10% (95% CI 3-18) per BMI unit, with an OR of 2.9 (95% CI 1.4-6.0) for a BMI 127. Overweight (BMI between 23 and 27) increased risk by 44%, but by lack of power, it did not reach statistical significance. Women of the highest social class were 2 cm taller and 4 kg heavier than women of lower classes.
Discussion
This case-control study is a carefully controlled study of stroke risks in young women from Jakarta, an urbanised South-East Asian population living in a transitional country. The epidemiological characteristics of this population are very different from Western populations, as very few were users of tobacco, alcohol or oral contraceptives. Even in these young and lean women (on average 52 kg for 1.55 m), BMI, diabetes, hypercholesterolaemia and a history of hypertension were positively correlated with stroke. Low socio-economic class and low levels of education predispose to stroke, while the prevalence of risk factors was highest in the higher socio-economic classes (table 3).
The control population reflects hospitalised persons; the distribution of socio-economic classes was comparable to that published by the Indonesian bureau of statistics [12] . By choosing both controls and cases from the hospital, the study matches for the use of hospital services [8] . In various health care settings, various health care filters apply. The aim of this design was to obtain estimates not conditional on health care use by subjecting cases and controls to the same health care filter. Smoking, alcohol use and oral contraceptive use were uncommon in this group of young Muslim women. Blood pressure before stroke was determined by the medical history and use of antihypertensives [9, 13] . The measured blood pressure after stroke correlated well with that history, but the measured levels were considered insufficiently reliable. A history of hypertension conferred the highest relative risk (OR 14) , while users of antihypertensives have a slightly lower risk (OR 9).
These very large relative risks have to be interpreted against the background of very low absolute risks in a young female population. A relative risk of 14 for a history of hypertension and 9 for a history of antihypertensive use is comparable to these of a large study of Asian populations, documenting a 13-fold risk between the highest (mean 97 mm Hg) and lowest (mean 76 mm Hg) diastolic blood pressure group [14] . The high relative risk of a history of diabetes mellitus (OR 7.4) can be compared to the relative risk conferred by glucose in the urine (OR 3.6); the prevalence of 3.1% for glucosuria observed in this young female (hospitalised) population shows the potential extent of insulin resistance in Indonesian populations.
Serum cholesterol level was measured in a subsample only, but results differed little from the complete data (data on file). Not all hospitals had sufficient laboratory capacity or budget. The data on BMI should be interpreted with more caution, as they were not collected according to the matched protocol and only available in smaller subsamples. It is likely that the available BMI data in stroke cases reflect a selection of less disabled patients. The lack of BMI data in controls testifies to the lack of clinical importance attached to such a 'cheap' measurement of weight and height and is observed in other Asian studies [6] . However, it is hard to imagine how selection in BMI assessment could have biased the observed risks: the data can be seen as an unmatched casecontrol study. We included the data on BMI, as they show the potential consequences of an opulent lifestyle. The lower relative risks should not detract from the relevant attributable risks: as prevalence of overweight and obesity is higher, the attributable risks are in the same order of magnitude as the other risk factors.
Body weight, hypertension, hypercholesterolaemia and diabetes were associated with very high stroke risks; risks were increased in populations with lower education and lower income. The prevalence of all physiological risk factors was often highest in the highest socio-economic class (table 3) . Cardiovascular risk increases initially in the more affluent classes and then percolates through the social classes [15] . In other transitional countries such as Hong Kong and India, higher coronary heart disease prevalence is associated with higher socio-economic class [16] [17] [18] [19] .
Asian populations seem even more vulnerable to the consequences of an opulent lifestyle, in terms of obesity, diabetes and its correlates [7, 20] . Starting from such a low population BMI, the potential for future health problems when living through the epidemiologic and nutritional transition is particularly severe. There is no obvious solution to the increasing weight and decreasing physical activity of populations of developing countries. As standards of living and education increase, health promotion aiming at maintaining weight and encouraging physical activity should be an indelible part of these increasing standards.
